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Abstract: While preparing to move the precision 1 Q resistance measurement service to the new Advanced Measure-
ment Laboratory (AML) in the spring of 2004, staff at the National Institute of Standards and Technology (NIST) first
assembled a second precision 1  measurement system in the AML. This allowed the calibration service to continue
uninterrupted during the transition. Both systems are fully automated and all calibrations include the measurement of
laboratory “influence factors” including bath temperature and atmospheric pressure. Over the past year additional com-
ponents have been added to these two systems that enable NIST to characterize the behavior of precision 1 Q resis-
tors over a wide range of temperatures and pressures. These modifications include both an auxiliary thermal oil bath
and a pressure chamber, each having capacity for up to three precision 1 Q resistors. Approximately 20 resistors have
gone through a battery of thermal and pressure tests at temperatures from 20 °C to 26 °C and at pressures from 80 kPa
to 110 kPa (11.6 psi to 16.0 psi). Tests have shown that some Thomas-type resistors experience non-reversible shifts
in their values due to pressure changes.

1. Introduction

In the spring of 2004, the Quantum Elec-
trical Metrology Division at National
Institute of Standards and Technology
(NIST) was preparing to move the preci-
sion 1 £ measurement system [1] into
laboratory space in the new Advanced
Measurement Laboratory (AML) build-
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ing. The system had to be completely dis-
mantled, transported, and reassembled
at the new site. Once operational, meas-
urements had to be taken to ensure that
no significant shifts in the values of our
standard and control resistors had
occurred due to changes in the physical
configuration of the system, or due to
transportation of our working standards.
We also decided that various compo-
nents should be replaced with more
modern equipment during this transi-

tion. We estimated that it would require
at least two to three months to meet all
of these requirements and for the cus-
tomer calibration service to be opera-
tional in the AML.

To prevent any loss in calibration serv-
ices, a second precision 1 £ measure-
ment system was constructed in the AML
and brought to operational condition
before the original system was moved.
This was accomplished by rebuilding an
auxiliary measurement system which had
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